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ABSTRACT 
With the recent boom of large-scale structures, a higher demand on function of 
sensors, controllers and actuators is needed for the traditional centralized control 
method, furthermore the damage possibility of the single controller is greater in a 
larger system, which can bring about the collapse of the  structure. To overcome the 
above problem, the decentralized control method is presented by many researchers. A 
large system can be divided into several substructures through the structural 
decentralized control method; each substructure controller makes decision and exerts 
control force independently. The structural decentralized control method generally 
includes two modules: decentralized structural form and work principles. This thesis 
proposes a new decentralized control approach combined with least-square algorithm 
and theory of Semi-active Control.  
Firstly, a new approach of decentralized control structure under earthquake 
excitation based on the theory of classical Linear Quadratic optimal Gauss Control 
(LQG) is introduced. This thesis explicates three aspects: decentralized control form 
in a large system, how to achieve decentralized function and deal with the interaction 
between substructures. As well, there are two methods to obtain the gain matrix, one 
is for each substructure to generate minimum responses, while the other is for the 
overall structure to achieve minimum responses by the minimum control force. After 
the control force calculated by the above arithmetic, the state matrices of each 
substructure can be evaluated by the observation output of substructures. The Mutual 
influence between substructures can be regarded as the external force exerted on the 
substructure target.  
In addition, there are also three cases to evaluate the mutual influence between 
substructures. Case 1 presents the interaction force by the disturbing force formula 
directly, however, Case 2 estimates the interaction between two layers by the output 
observations and Case 3 evaluates the interaction and earthquake excitation through 
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At last, a semi-active decentralized control algorithm applicable to the practical 
engineering combing the semi-active control strategy with the new method of 
decentralized control algorithm is introduced in the thesis. A 20-story control 
Benchmark structure is used for comparing the performance of the control strategies. 
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1.2.1 结构振动控制的概念  
结构振动控制技术在机械、航空航天和船舶等领域很早就已经得到了广泛应
用，是当前结构工程中的高科技领域之一。结构控制的概念 早是由 Kobori 和
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